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M$IWI#©fcB] 

3 ] fiHE3tt^fJtBrIEi*s. £JBr** C £ * 
■WftiTSffeCTIi ctia«©7 , p-7'. 

<H*ik± i iciaig©^p-^„ 

[»#«5] urease**, *iiis*i/ct>se4*»« 

i ~ 4 ©c»-r*ia> i mtcm8,<D7u--zf. 

*SCi £#ft£ir 1 ~ 6 ©l>T*l*» 1 
t£©7'P-^. 

[i»#*8 ] BfrtB«^8§«. tt3Kffl^4>£©rtflUCtt 

<mim *mm? s is 4 , 

«iBStaiJ©wiP±K:. «/hHP*w*-s#ffi©fs*t*fl; 
Sfrsi«4. 

1] WE?***, ifi^x^^y-rsci 

«cj:*)0fiScstisc 4 zmmmi o&ciatsc© 
imm. i 2 ] means* > ifioMSMMx » 

^£^J&SftSC4£#lfc4T£>iit#gn lfcEft 

[mm 1 3 ] mMm^tdctm^mmit-r^mmnn: 
wiM*m?z c t zw&t^z'imm i o warno? 

[flltJpH 1 4 ] fflgg&P. SOI (Si 1 icon 
on lnsulator)lfi©SOIiJ:f)M3 



2) #132 00 2-5 8 1 0 

2 

am. 

[Ift&9 l 5 ] flrKmP, ttBffSUc«Rj|*ftH 
•5>C 4 *»«4 1 0 KBBtt©^ -:/©«» 

m 

tcK5i/ v ^?*Hfejgic^/jNggp%^-r4xe-c*s 

10 C4 5r#^4-r4l«*3Sl 0{CfBtg©^a-^©^BS^ 

& 

[M$gi i 7 ] nN»g i ~ 9 ©t»r*i*» i gfotiste©-?" 

O-^. SfcttlfeftB 10-16 ©Of ti#> 1 3«{CfB4S 
©yp- ^©Mii^iS &c J: o TSi 3 nfc - 

in?m i 8 ] m&m i - 9 ©i»rti* i wsatt©^" 

P-^. $fcttfit#Jfl 0-1 6©t»-**ft*»13HefB18 

20 m?m i 9 ] cft^qi i - g ©i>rtift> i ^Kiatg© ? 
ttcumfzm lo-ie ©o-rna> i ^tctatg 
©yp-^©S5®^ftK<t-^r*ii»snfc-7'p-'?"€:^ 

[»W©i»IRrKW] 
[0 00 1 ] 

«■»«. 1ff«8Hl§IHK:|H 

b * /c«m««©7- p - fm> ctx h (Drnmsm 

30 (cwr5fe©^ab4„ 
[0 002] 

t«£*©a«] esa. 3*{*©aiiBii§^©s-?«$i*i6Jg 

t>5) #H^$*VC (G. Binnig et a 
1. , Phys. Rev. Lett, 49, 57 (19 
8 2) ) . m£ih> ^MW*Wto"«EffillB«*HH.»»J» 

«« <«T. rsPMj ti>*>) *m®<oismmmtm 

©^np-C3^(CVF^&3nSJ:9(C%o-C»A:. SPM 
b >**mm (STM) . jOKT-RQAMtttt < A F 

m> . mmjimmi (mfm) 

[0003] Sfc, STM*^M3ti/c'i>©4U-C 1 

tmc t*p - ^5fe*©3i6*wak/hHP*» 6 1/ »air * 

Sf«rll^<&j£^Q&SM%mN (WTSNOM4BS 
T) [Durigffe. J. Appl. Phys. 59, 
50 3318 (1986)] &W&2tltt. 3 e»tc, ^ 



3 

■fv. - ^r^a o-cKfl*B*w*s S N OM©-it 

&57*h>STM [Redd i ckffi, Phys. R 
ev. B39. 767 (1989)] fcgii&Sft/c. 
[0 004] ±§2© «fc *> ftjg«»*B»MlKffll,»**^ 

p-^(c«, #7T^-©j^*ifciMfc£«Tc*uc 

8l«C3fel8B* *fctt#«Htfii©R#t*«WT AFMil/t 

■&-5^ffi*sPlm3nTl,=.S (*Hm»5, 6 7 7. 9 
7 8 ^WfflS) . 

[0 0 0 5 ] ilBO^T-^-Srffl^&^i* 

»KJ:K«?L. $8a«II«e8*tJl*JB«U £?!£tJI© 
JWK#*W*/J>HP»S-r * ^o- ^©{mfrffitfPS 
iSStvCUS (#^1 0-2 9 3 1 3 4^236) . C 

<. ^WSfc/J^P©7-n-b^S^14*sm^. Si 
[0 00 6] 

10-2 9 3 1 3 4#<2^KcfcS7-0-^«. atiBBt* 

^*WtlHrai»tt4*fflt>"C*»9. agi&SStcfeUTS^l 
Jgc©£5&@&S©:ft©KW#A-S< . £S»tt**»<BT 

3^fle«fc'hHIP* : ff , r*S»aBi*«»«<!: £550* KfW 
[ 0 0 0 7 ] * CC, XftWiZ. JJB btcttmW- 1 o - 

29313 m-zmommit • 'mitv^M-cmkcDz? 

a-^*S»tcf¥l9"r*4iV»^WS«r^Fb-3-3. iff 
MS £*'M8P £©ra©7fc©£3i»3>c. fe J: 

& ««te^«*«ttT*C£*Btt£TSfc©T* 

5. 
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[0008] 

[s&sfcfisifc-rsfcfe©^®] *«wb. ±fess*js 

BWSfcSJ), o^© ( 1 ) - ( 1 9) ©<fc 5 KHIlSbfc 
^ti}*fcH^/9©:/a~:TOU^©^2r&. SHG 

4. 

«»«:«5ii6S*i*:«t>2g©»«-t. WSMt©5B<K<:«fi!t3 

i-r*±e < i ) tciei8©7'p-^„ 

(3) ttEilNAtt©WKIB4«. £#TN6SC&4«»4 
T£±I2 ( 1 ) t,cnm<D7'n-7. 

( 4 ) fuf B*£SS©ttKIB^ U 5Ci £#Sfc 
£-T£±fB (1 ) KBttO^O-^. 

20 ±ib ( i ) - (4) ©^-rftfrccieiB©^!*-^. 

( 6 ) swaaw-©3aB^*». «riem3%*©*s#Gi 

K»Lt. ««fi£l/r(,»SC £_tiB 
(1 ) ~ (4) ©V^-rtxAHClBig©^^-^. 

(7) nmm^ma, *oiwM»*";3>t*4c 
t*w«kfr*±iE ( i ) - ( 6 ) ©i^-rn^tcfB^© 

rsits ( i ) - (7) ©c>-rti*>{ciBtt©^'n-y. 
30 (9) mfias^ Bgsi*?*sc&&ttit£'*'&-b 
ta (8) (ciat8©^p-^. 
< i o ) afctam * -ft \tmsimo - 7<D3mx&-c $> 
»«*nnxi/-ciMB*»j« i r*xHi, striae 

r-&>fs©iMf«fmr«xa£. s?ibs«©— bb^x 

(in mriB«ec* 3 . »«*x9^>i^r*ciKi:o 

40 fl&aSft-SC 4 *±E (1 0) {dBtt©^o 

(12) BiffB^gC^. »=E©teSM*ax ?- 5=->^KJ: 
»)0JSRSti&Ci*«F«iT*JJB (11) «:fBtg©7- 

p-^©Si3»^r& 

(13) WlfflllW*ytBai»*gliii<trSfilBftHlXB 
=feW^SCi*^Stir4±fB (10) {CfBtS©7'a- 
7-©K3t*S. 

(14) ftjiagSiSai. SOI (Silicon on 
Insulator) »«©S O I »J:»)»JSSSti*C 

50 £**#«kfr£±iB (10) {ciaig©-7'n--7'©^3&^ 
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fife. 

(is) m&mtfi. wmimicmnmzfimL, mm 
nzmtit&mmz&m? z> c t k <t o mt& s *t * c 4 * 

^iii-r^ifB (10) KIB*KD^u -?"©«»*& 

(16) B5ieggpcDpap±cc^/jNigp%WT^*?g©^ 

««ir*JJB (10) KiBtt©^o-:/©«3ft2rffi. 
( 1 7) ±12 ( 1 ) - (9) ©C»rtl*KE«W)^n- 

^. *?t«±E ( i o ) ~ ( i 6 ) ©urnaweRtt© 

7- p - :/©$S3*:£r&K: J: ~> xtm. 3 tifc:7 p - :/£4>tt 

(18) ±IB ( 1 ) - (9) Obt-rtlAXCtettD^a- 

7. *fctt_hie do) ~ (16) «n>m*>KEtt© 

(19) ±C ( 1 ) - (9) ©^-rftrtHClBi&O^P- 
7\ *fcB±IB ( 1 0 ) — ( 1 6 ) ©tvrft*»«ClBtt© 

< 4 fc-o«±«*fcflf|R*!lII§$g. 
(00091 

[#&H©3WS©»tt] JSITK. H 1 *fflC>T*»iJ!<DSI 
IMM©— 014 l/C. ia»136*ffll>fe»36*fc««* 
ffl©^n-^{cov>rittWrs. 01 (a) tt-e-©_hffi 
H. HI (b) ttHl (a) ©A -A' KSH. 01 

(c)«Sl (a)OB-B' »r®0-C*&. RIHtCis 

k. tiMHP*«TS*£©tj!#t6***L-ti,»*. * 

£cfi£©jSjgjJ& 9 , igj&gg g ©36*»#t6 (C^M-T 5 5 
•7- 1 OSrWL-TUSo 

[ooio] ^ataBgtto^o-^iRjtfflio-cfflc* 

bT. :/a-y©»RHHc»AU 5 5--cSW3tx 

5I"3"5. *fc. #7 W><-©fU>0K:ttS&&#*** 

ffl4L/Tffll^«^«. #7r-^-©:/l3-:/4K» 

JWPiOffiSft W£<fc Qft/J\ 
HP*»6A-o S7--C5H3n-C. ^P- 

^©SMSKfciiAU ^r-f ^-^£81 0 TS^^F- 
tCBIStf.5. 4*:. t -fA-©ft*>») JcSiSS** 

[0011] sjgwto^MUciS^n-^W. SfiftK 
©36*5^--cs«ur»/NHIP^<fc«>. **W4 

fl^Nip 4 ©*©aa*w»reawtewhsir> tc» 9 



(4) #182 0 0 2-5 8 1 0 

6 

©«jR3Wte< *©ejt»ifejj«/hs t,»£t» $i$s**rr 
£S$«fc < eswafcawc. »Efi<fifftt©/hs i*7"n - 

7"p ^£t©^ffi;£faas#>^u^-©fi£:frft 
-©au^t^rsctecjcoiR^^iifRii (af 

10 M) ©^n-^iLTfl^-i-acitf-CSa. C©»* 
tfcfcn5fffi4l/-C«. U;t-©IKU- !f-:3fc£J{B 
ML/. *©®W36©^I«iI*-fe>^>y'r**ft36«— (ftW 
■C**. *fc. 3t^Jfe©^SS©36^P-^t*, -£©7*P 

0>J;itf. :fr>^w<-4>Ktfxv^fa#Lb%JBJ$ 
T S C 4 CC J: 0 Wt-8l**tftftrr4 ctifimm 
4ft S. 

[0012] ortC. *^Hg©^Jfe^!g©— wt ur. 
* > ? u /t-S yp - :/©S{ii2rfeS«:oi>T8Ji93-r 

fife. y^>^KJ:9J**JBiiM-S2rtfe u— «f-inx 
4LT«> a>««©»*ttx»^>^*ffll>&75' 

a* jB«w«ntt©j*i*c«nr i » s a^©^*ttx ? 

^>^%fflt»SC44>pJffer*S. 4fc. 

30 =&ffil,^C4*5nJtl"C**S. 

[0013] *fc. SI^^U^KiBXB^mtB^b-r 

s?t2&©^ffi^a*tf!&o-c*>Mc>. SB^a©57fife4 

LTfeAi*. »g|J©aiiHWtc*5t>r«. 

SL/C^. M^lfflM (100) 0->'j3>Sfi4ffli,) 
40 r^14x^?>yKJ;0j»g|J ; &ff^-r?.C4(c<fc0. 
*©SMtffJ«Wtt: 5 7-4 ft*»ffl*fF»«:*fiS-r * c 

[0014] ^k. w<-«P*iWUi«:«RW 

*. *»tt*>?U^-?^KK:JlDX3n. 4/c. B^f€r 
S^TSaWcHPsWPfiEShS. ;»>*Wi-aB&* 

«as±tcjBjaw soffit urtt, »»±«cat«*s^ 
50 s«©so w«>*?y>yicj:9/o 



(5) 
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set abater* *. 

[0015] Jttc. »/J«P**'rS«H'*fl*M"*. 

mil. cn*ssiJ{cf^su/cPin±K:ig^rs^ 

tflWCiOTS*. 8?£fJl£«tR_t©l!aSP 
tefiRJST S BSSC* 6 * Dti>3€g£ttSIS 4 £SB#©MJI 
tfNKtt*. $fc«&^{c©#j£l£3n&t»J:5K:JB 
isrssffifti^icims mwf-i l-oee 

-5* 5 ttwnnai^JBtttfctt. jRj«BgJi4#*Hi 

fiS-T 5 (IfPiW 1 1 -064 3 5 0#£3R) . Sfc. Jt 
4#-C#£. 

[0016] mfetc, ±.U<Dy'cHzX*mtcWR<D— SB 
Tffi#{4 (10 0) 044SA^ U =>>*«£JBl<\ *© 

tarnish*. sfe^(c«w*>e-A t u— «f-. 
©^gp^sffis-a-s. e©48*K:*jb'c. ittl&fc-? t -r 

* x ? * > y »fc £ 9 1*£ U HP «B05 t/t t> 
J4l>. Ctitt, «ftBJl©WRiS»«tcjeJ«U-<:tA 

*>SA-r * sg« 7- >; x A4> 5 ^ -3s©#»&«*jBfiS 

[0017] :**»©»•«:,* S#:/n-:/©f¥«&85 
*. */c« Hffl|'fb-/jNgs{b3&>®»'Ctt»©^o-y*S 



[0018] 44HHca±G^a-^«<>«c < 4 *> — ? 

xyT*^*x-£SC«fc9f*^Bft#ftte2#5c© 

#fc*MS * €> C 4 (C «fc 9 i**4©*fflt£Sg*«8?fi-r 4 C 4 
10 #nJt!t?$>£. *fc. *»9i©«lS*3imLfc^a-^ 
tffli^uy^ h(cffi^&c4(cj:9%©8ESJ:D6 

■T £ C 4 K J: 9 lB&B£g£g 4 -T £ C 4 afiifflrc * 4 . 

com. umt fcuwiffi&i* t (ommm • wmtmw 

ttSNOM«#B#*«9C4#«JtfrC**. s 
TMCDfffi^V*77 * -XiC .tS^&feflJOS C bifi 

cne>©*aj**»w*B5ers*>©"t:B<tt>. 
20 [ooiQiifc, *»i!B©«iiR*aiffiLfc-?^^^o 

©^ * l>£lfiU£$gBS fc«SX8E8& *:HSM£IIe 
!B*te«-rSC4*i'5Jt6-C*-5. C<Dm&(DUBtmfob 
Uttt. «EE^K*0**«tt*«^tr*fiB«»«»© 
«4 U-C^ #Pfl¥4 - 9 0 1 5 2#S«KE«Sti"T:(,» 

—jvf^icJ: 0 -fe 9- u >i»««*#«:«aK<b*» 
JfiCO, *©««tW©K-4'a*WS/7h-rSJ:5a:l 
0. 12-tV$3t^>»We>tl5. * 

30 jHWT©*fflEuaifc J: o *^$tewc^fcr*B«ai»© 

W4 L/r, #P3¥2 -9884 9-9&«KBitSn"Cl» 
4 J; 9 tt%«fiHtO;ft:J*£©»f*S«* h 9 >^S©* 
SttRt6=Sr*ac I/CUP*** '-'^TJSrJ&Jfa&U S^BI 

jjn(cj:0c©bh*^^^ • -^rFHiT^p h>#tb£@c 

[0020] 

[HJ6091 ] 0 1 CC^E^©HJfiW 1 KMiT'ti-?' 
40 ©HsRS^-r. 01 (a) t*e©±KH.- HI (b) tt 
SI (a) ©A -A' 01 (c)BBl (a) 

©B-B' Br®0-e*-2>= HBIKtenr. #l£8feWc<fc 

u^-7©es«aj«:. «/N»p8*iirr&ipa<c«« 

4 it L /c^ra * WT S *^©^SS 9 . 9 ©^ 

^a?#t 6 icmmt s a 9 - 1 o * w ur i» 4 . 

[002 1 ] oaf^c. :fc^;feW:<fc£:/n -:/©${£;£ 

?a%E2-05?:fflt»ri!iB^-r£ o $-r, ^a+fflaffii 
50 4 utKtftt (100) ©*tt* 2/ y 3 > •? x.m zmm 
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U ■?A?m2 ilti/V3>ilHti : £2 0 0 nmjg 
f&Ltc. #(C, ^©v^gE©^©®^*, 7* 

■;n>=fe^tBSlf/c (02 (a) #M) . KWcit 

^•£-^>i/g|kDi/y 3>£?ffig3 0%. ®iS9 0"C© 

gtc J:«3 (111) H<hS¥ffift4o©®rBgftfc?£3 
#J7 nmOi^Sj F^©BnSP3^RS3tx/c (0 2 
(b) . 

[0 022 ]^iC, -?Zi>m2&7 vfiXMbV -yitT 
>*-OJ*<D7kim.lC£'om£l,tc&. illI4ilt 
'>y=i>^<t^4 0 0nm^RSUfc (02 (c) ) 
#M) . SfctC, 8g£tlB 5 i Lt^^ ? * y > if&tiCj: 0 
eM2 0 0nm, #43 0 0nmMl/> 7*h'JV 

*tro& (02 (d) #JS) . jjdOROHKS. 

C0 02 3 ] -xtc, ^n-^iBats 1 1 <t u-c myjft 

(10 0) <D*«A2' »; 3 U <g)Hb^ 

«t@i&g&£ffloT . s«p®tc^b-> y => >«k y ft £ 

t>m 12- 1 3 4 2 0 0 n mJ&JgU 7*bVV# 
=r 7 j - <fc C F « 4ffl l> /cSJCott -f * > X f > ^ 
tCfcO'"^--^^-**: (03 (a) #M) . X 

t*p - vmwR. 1 1 ©P#ttx » d^*tf t». 

ifti>V?:M»fE©?SSPl 4 % S^-10. *5iCK*> 
^U^'-7 ift^gp^^C/c (03 (b) #M) „ 
[00241 H4BS3 ( b ) OI&fcSTHr, 04 
(a) **±ffi0. 04 (b) #04 (a) <DA-A' Wi 
BB0. 04 (c)#*04 (a)OB-B' NBD0-C& 
5. *7>*W*-7 ±ft4»#©rtffl«:ilH»l 4#J&(& 
Ji^iax^^^iitftitJcy. 3fSPl 4<DS 

4. ^1 4©«&gp<£y fcgKx ^^Lft:. 
[0 02 5 ] ^(C> SSP1 5*^-TS03 (c) ©I 

iiwBIiicc-dht:. 0 5=&fflt^rgiB^t- s„ so 

1 (Silicon on Insulator) SIS 

2 1 Srffl^-T-S (05 (a) #M) . SOI (Si 1 i 
con on I n s u 1 a t o r) M2 20S5B1 
urn, mit^V 3>I2 3©J13(3:l (im^i. # 
K. 7* F Wif^y ^-iSF 8 ?:ffl<r^cJ5iDtt-r^ 
>i-^>^(C«t:i3SO I122^^-->yWc 

(05 (b) #M) . iWC. SO I««2 lOSOII 
2 2 £03 (b) iCnkVtcy'U-T'mMfol liW 

& 80 0*C-CflMaa*fTft5C£tt:J:g SO IJ12 2 
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tvu-ymmm 1 io^^tf^fc (05 (c) # 

Kg) . S O I 2S#t2 l©A>F;WiA-©'>y 

•;H^>?»r^ii/, ^{b->';3>Ji 

23*7 v mty ?{bT>*x?A©ig-£7fc?g?£tCJ:£ 
y Fx-^^CCckyfifcicU gSPl 5 4Mb/c 
(05 (d) *5<fcCF03 (c) #fl§) „ ChKct^ n 
□ 2 4©»)SSnfcHft?fJBrM©*^&S§^)Sb 

10 [0 0 26] &tc. M2MmmcJ:K> Jua^S nm. 

£J&j£L;Tc. 02 (d) ©StS T ffl»£l£\ 

11 6±4c£mif 5£&£L7c (02 (e) #M) . & 
fPifffllSli, 7'a-:7*ffl»51 li*5l»«-r 
CiSCfcy. &§+JI5 <b§iJ8tJ14£©l^rat!lgiU & 
fi T H5?r^Jil 6±K|s^U-C^T6*?f^L?t (0 
3(d) #M) . ^tC, S#f6 ©aSKfb^SvfflJ&gS 
20 (CfcOPSG <y>->'jer-h*-^^) 5:1 0 0nmj£ 
mbtc®.. Tfl^lstfXZmMc F7 -fx v J: 

ops GRu^ite ©— gp^x ^> ^utk/hnn 8 =& 

mfifcb/c (03 (e) #«S) „ C©<fc5(C PSG4fe 

%i>xm^n*Bi&?z?T®:te%fm%- 1 1 - o 6 4 3 

DflSP 3 ©*?BiS§P©S?#tJi 5 7jip|< ft £ «fc 5 (CjSJg 

(Djjmx&fflW- 1 1 -06 66 5 O-if&fSfCElTnSftt: 

30 [0027] iXK:, 1 1 ©Siffi** y 4 

5 F 1 7 tc J:9&Sb/c?^ S« 1 1 ©M©#£x •> 
9^>^?KtcBi5-r^* ; £:ffll^ 7-a-^fflS«l 1 ©II 
©•7X^)1 1 S^is^mi-i L-C9 O'CtCftJgi 

3cL-fc (0 3 ( f ) #«8) . 
[0 0 28] JfctC, ^-Y^>:!/V-5:ffl^rS'E*tOWr 

»«S:J#gP±©^SS9«:^P*^fiSLfc„ 
fC. ^y 5 F 1 7£T s-^^^tCcfcy^L^ 
40 b^*-95:0fiSL/ft: (03 (g)#R§). 

9©*3W5mm> IttSSBO. lN/mt*5. 

aiL./c*i. p|— S^±{c^©^n-^(Simc0)?5tt- 

r^SPl 4©fl£j&7*a-fe*£^M-r£C<!:K:J:y. 01 
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